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Chapter I: Introduction and Statement of the Problem
This paper examines the relations among executive functions and employability. The
specific focus is on students with deficits in executive functions and preparing them for
employment after graduation. In Chapter I, executive functions and employment are introduced
as the principal foci for the paper. The historical trends in studies of executive functions are
described. Two ancillary research foci are promulgated. The effects on executive process
dysfunction on the employment of individuals who have disabilities will be reviewed. Finally,
approaches for improving executive processes and for incorporating them into vocational
environments will be addressed. In Chapter II, research addressing executive functions and
employability that appears in the literature of education and of psychology are reviewed. In
Chapter III, the findings from the analysis are summarized, and the implications of these findings
are described.
Introduction
Executive functions (EF) are higher order cognitive functions that allow individuals to
plan, to initiate behavior, and to monitor the effects of their behaviors (Lezak et al., 2012).
Representative executive functions include metacognition, volition, planning, purposeful action,
and performance monitoring. The roles of EFs in the attainment of goals, in the instantiation of
behaviors, and in the completion of activities of daily living are being widely investigated. This
starred paper will examine the role of executive functions in attaining and maintaining
employment. The specific focus is on individuals who have executive process dysfunction.
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Historical Overview
In 1840, an accidental detonation of explosives caused a large rod to pierce through the
frontal lobe of Phineas Gage, a railroad foreman. The majority of his left frontal lobe was
damaged, but Gage survived. Once recovered, changes in his behavior were noticed. Gage was
described as disinhibited and hyperactive. This was one of the first cases where lack of inhibition
was demonstrated by an individual with damage to the prefrontal cortex (Pribram, 1973). The
clinic-pathological study of Gage and his injury led to an array of studies that investigated the
relation of the frontal lobes to executive functions. In the 1870s, scientists began to try to
understand the functions of the frontal lobes and specifically the prefrontal cortex. Be defining
the functions of the prefrontal cortex, the concept of EF was defined, but not by name, by the
perceived functions of the prefrontal cortex.
The 1950s: Contributions to the Understanding of Executive Functions
Psychologists and neuroscientists became more interested in understanding the role of the
prefrontal cortex in relation to intelligent behavior in the 1950s. In 1953, Broadbent defined the
differences between automatic and controlled processes. He went on to further describe the filter
model in 1958 where the brain filters relevant and irrelevant information. In 1975, Posner and
Snyder published work that expanded the ideas of Broadbent suggesting that cognition is
required for managing thoughts and emotions. Cognitive control was defined as the process that
guides behaviors overwriting automatic responses and allowing individuals to adapt in any
situation.

6
Alexander Luria: Executive Functions and Dysexecutive syndrome
Luria expanded the construct of executive functions and examined the relations among
executive functions and higher order behavior. In 1966, he described groups of individuals with
frontal lobe damage who exhibit disorganized actions and strategies for everyday tasks as having
dysexecutive syndrome. Luria (1966, p. 227) wrote, “…besides the disturbance of initiative and
the other aforementioned behavioral disturbances, almost all patients with a lesion of the frontal
lobes have a marked loss of their ‘critical faculty,’ i.e., a disturbance of their ability to correctly
evaluate their own behavior and the adequacy of their actions.” He proposed a neurodevelopmental model with specific developmental stages for the cerebral cortex. The model
included stages of development in which optimal interaction of neurological development and
environmental stimuli results in more efficient cortical functioning related to abilities such as
language, attention, memory, intelligence, and EF.
In 1980, Luria proposed the five (5) stage model of brain development. Luria viewed the
brain as a mosaic, in which the parts interact in different combinations to complete different
cognitive processes (Luria, 1973). No area of the brain functions without input from other areas.
Thought, problem solving, EF, and intelligent behavior all result from the interaction of complex
brain activity across multiple areas.
Executive Functions as Higher Order Cognition
Pribram (1973) was the first to use “executive” when discussing prefrontal cortex. He
stated that ". . . the frontal cortex is critically involved in implementing executive programmes
where these are necessary to maintain brain organization in the face of insufficient redundancy in
input processing and in the outcomes of behavior." Shifrin and Schneider (1977) proposed the
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theory of selective attention which was a precursor to EF. They argued that because the ability to
attend to tasks is limited, some stimuli will be favored over others. They also discussed
automatic processes and how they do not require active attention or control. These are contrasted
by the previously mentioned controlled process that require effort to complete. With education
and practice, controlled processes can become automated. Posner and Snyder (1975) coined the
term “cognitive control” and described a separate executive branch of the attentional system that
he theorized was responsible for focusing attention on selected aspects of the environment. Stuss
and Benson (1986) defined, “Executive functions is a generic term that refers to a variety of
different capacities that enable purposeful, goal-directed behavior, including behavioral
regulation, working memory, planning and organizational skills, and self-monitoring” (p. 272).
Welsh and Pennington (1988) built on that definition and focused it to mean “Executive function
is defined as the ability to maintain an appropriate problem-solving set for attainment of a future
goal.” They include the components of: "a) an intention to inhibit a response or to defer it to a
later more appropriate time; b) a strategic plan of action sequences; and c) a mental
representation of the task, including the relevant stimulus information encoded in memory and
the desired future goal-state." Shallice (1988) claimed that attention may be regulated by a
“supervisory system which can over-ride automatic responses in favor of scheduling behavior on
the basis of plans or intentions.” Over time consensus that a “control system” is housed in the
prefrontal cortex.
Executive Functions and the Problem of Construct Definition
Executive functioning is an umbrella term, and manifold definitions of the construct are
extant. Lezak (1995) suggested that EF skills include volition, planning, purposeful action, and
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effective performance. He argued that each component has a distinct set of related behaviors and
thus, assessing EF such as volition, choice, intentionality, self-motivation, and self-awareness
through isolated testing is difficult. Valid assessments would require background information,
observation, and reports by people who know the individual well.
Fuster (1997) described a theory of cross-temporal synthesis that proposed that the main
goal of executive functions are to organize behavior. This model was different because it did not
have a single component controlling behavior, but instead that temporal mediation captures the
interaction between short term memory and attention.
Over the next decade, the definitions of EF continued to evolve as our understanding of
the control system was further refined. In 2000, Gioia et al. defined them as, “a collection of
processes that are responsible for guiding, directing, and managing cognitive, emotional, and
behavioral functions, particularly during active, novel problem solving.” Anderson (2002)
proposed, “Processes associated with EF are numerous, but the principal elements include
anticipation, goal selection, planning, initiation of activity, self-regulation, mental flexibility,
deployment of attention, and utilization of feedback.” Reynolds and Horton (2006) suggested
EFs are distinct from general knowledge and represent the capacity to plan, to do things, to
perform adaptive actions which differs from general knowledge that is defined as retention of
facts.
Over the last 12 years, definitions of executive functions and the roles of EFs in the
instantiation of higher order behavior has continued to be examined and to evolve. Banich (2009)
defined EF as, “providing resistance to information that is distracting or task irrelevant,
switching behavior task goals, utilizing relevant information in support of decision making,
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categorizing or otherwise abstracting common elements across items, and handling novel
information or situations” (p. 89). Corbett et al. (2009) generalized this to mean, “Executive
function (EF) is an overarching term that refers to mental control processes that enable physical,
cognitive, and emotional self-control.” In 2010, Dawson and Guare reported, “Executive skills
allow us to organize our behavior over time and override immediate demands in favor of longer
term goals.” McCloskey (2011) provided a brief, but helpful definition that states, “It is helpful
to think of executive functions as a set of independent but coordinated processes rather than a
single trait.”
More recently, Naglieri and Goldstein (2013) conducted a large national study of
children. In this study they suggested that EF is a single phenomena which can be simplified to
describe the efficiency with which individuals go about acquiring knowledge and also how well
problems can be solved across attention, emotion regulation, flexibility, inhibitory control,
initiation, organization, planning, self-monitoring, and working memory. Snyder et al. (2015)
investigated the relationship between executive functioning deficits and psychopathology and
sought information to combine clinical and cognitive approaches to best serve individuals. Nejati
et al. (2018) dove deeper into brain function to prove that executive functions (EF) can be
divided into cognitive (cold) and affective/reward-related (hot) processes related to the
dorsolateral prefrontal cortex (DLPFC) and orbitofrontal cortex (OFC) respectively. A
controversial question is whether cold and hot EF are functionally and structurally independent
or not.
Response inhibition, working memory, set shifting, and planning are referred to as "cold"
cognitive EF constructs in contrast to the constructs of emotional and motivational self-
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regulation termed "hot" EFs. Zelazo and Carlson (2020) determined that EF skills are the
foundation for academic achievement and can be cultivated through training. They further
determined that intervention can be enhanced by retraining both hot and cool EF skills and
adding in metacognitive elements to promote transfer of trained skills.
Employment Patterns for Individuals with Disabilities
In the United States, the economic well-being of persons with disabilities has declined
since the 1970s. Even after the enactment of the Rehabilitation Act in 1973, which provided
antidiscrimination provisions regarding employment, the economic circumstances of individuals
with disabilities declined. The only time individuals with disabilities seemed to improve their
economic wellbeing was in the 1960s when the economic gap between workers with and without
disabilities was narrowed. After 1976, earnings among people with disabilities decreased as well
as disability payments, and this led to an overall decline in economic wellbeing. Employment
rates began to decline well before the ADA was enacted, and the decreases continued throughout
the 1990s, despite any economic expansion.
The Americans with Disabilities Act
The Americans with Disabilities Act was signed on July 26, 1990. It was the most
comprehensive disability rights legislation in history. The ADA prohibits discrimination in job
applications, hiring, advancement, termination, compensation, job training, and other terms of
employment based on an individual’s disability. The ADA did not specify how employers were
to address individual and labor market complications, and it did not describe how to change
attitudes and behaviors toward individuals with disabilities in the workplace. In 1999, the
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Supreme Court ruled in the case of Olmstead v. LC that segregation of people with disabilities
when integrated opportunities are available is a form of discrimination under ADA.
In 2008, the Americans with Disabilities Act Amendments Act made changes to the
definition of “disability.” This change made it easier for individuals to seek protection under the
law. It also required courts to focus more on the act of discrimination rather than technically
defining the term. The ADA does not contain a list of conditions that are considered to be
disabilities. Instead, it has a general definition of disability that individuals must meet. This
means many people with executive function deficits could have a disability under ADA, and
some could not. A person has a disability if he/she “has a physical or mental impairment that
substantially limits one or more major life activities, a record of such an impairment, or is
regarded as having an impairment” (U.S. EEOC, 2011). The Americans with Disabilities Act
Standards for Accessible Design was put into place in 2010 which set minimum requirements for
newly constructed public buildings so they would be accessible to individuals with disabilities.
Twenty-four years after the ADA, the employment rate among individuals with disabilities was
at only 17% compared to 65% of people without disabilities (U.S. Bureau of Labor Statistics,
2015). Some may say that the ADA did not create incentives for hiring individuals with
disabilities because of employer preconceptions about the cost of providing accommodations.
Other legislation includes the 1992 amendments to the rehabilitation act of 1973 that
emphasized the primary goal of vocational rehabilitation to be employment. The amendments
mandated presumptive employability meaning that applicants are presumed employable until
proven otherwise. The Campaign for Disability Employment launched in 2009 which was an
initiative to use positive messages and images of individuals with disabilities to encourage

12
employers to recognize their talent and value in the workplace. Disability Employment Initiative
of 2010 provided funds to nine states to improve education, training and employment
opportunities for youth and adults with disabilities. The 2014, Workforce Innovation and
Opportunity Act (WIOA) amended programs to help job seekers access services needed to be
successfully employed and matched employers with skilled workers. Section 188 of WIOA
prohibits discrimination to insure state vocational rehabilitation agencies, American Job Centers,
and other service providers provide individuals with disabilities equal opportunity to participate
in services and receive accommodations.
Statement of the Problem
Even with all of the legislation to support the employment of individuals with disabilities,
there are still many issues that are being studied and discussed. Current and past studies have
shown individuals with mental or cognitive disabilities have had worse employment outcomes
than individuals with physical disabilities, regardless of occupation or type of employment. Gaps
in earnings are studied to be largest for individuals with work limitations, cognitive difficulties,
and/or independent-living barriers. Interestingly, individuals with hearing difficulties
experienced the smallest earnings gaps.
Recently, the percentage of the population that is employed for persons with a disability
decreased from 19.3% in 2019 to 17.9% in 2020. The ratio for those without a disability, at
61.8%, also decreased over the year. The lower ratio among persons with a disability can be
explained in part by the older age profile of persons with a disability. In the current economy,
older workers are less likely to be employed, regardless of their disability status. When looking
across all age groups, however, individuals with a disability were less likely to be employed than

13
those without a disability. There are other factors to consider when looking at employment data.
Individuals with a disability are less likely to complete a bachelor’s degree or any higher degree
than those with no disability. This is understanding that those individuals from either the
disabled or nondisabled groups who had attained higher education degrees are more likely to be
employed than those who have less education. Workers with a disability are more likely to be
employed part-time in comparison to those without a documented disability. Twenty nine
percent of workers with a disability worked part time in 2020, compared with 16% of those
without a disability.
Executive Functions as a Variable Affecting Employment
The Center for the Developing Child (2012) states, “Executive function skills increase our
potential for economic success because we are better organized, able to solve problems that require
planning, and prepared to adjust to changing circumstances. For society, the outcome is greater
prosperity due to an innovative, competent, and flexible workforce.”
Research Foci
My starred paper will examine executive functions and the role of executive functions in
attaining and maintaining employment. First, definitions of executive functions will be compared
and contrasted. Second, the effects on executive process dysfunction on the employment of
individuals who have disabilities will be reviewed. Finally, approaches for improving executive
processes and for incorporating them into vocational environments will be addressed.
Rationale
The results of this analysis may yield a number of applied outcomes and theoretical
implications. In this section, I address such potential consequences. The paper is intended to

14
address student needs, educator questions, and theoretical issues in the area of executive
functions.
Theoretical Rationale
I am investigating the connection between executive functioning deficits and the
employment trends of individuals with disabilities. The target age for participants in this study
should be between the ages of 16-65, the typical working age in the United States. Executive
functions begin developing in the frontal lobe beginning in adolescence. They typical worker in
the United States enters the workforce in their late teens. Investigating the link between the
executive functions of workers and their employment is appropriate to include a large age range.
Discussion of Practical Implications
In this section, I address the potential applied outcomes for this paper. The connection of
executive functioning to the employment of individuals with disabilities will demonstrate a need
for change in all areas of education, including this author’s own classroom. The findings from
this paper may have implications for educational practice, students, teachers, administrators, and
the author.
The effect of executive function on the employment of individuals with disabilities may
have an influence on broader educational practice. This may give cause to integrate executive
function into all instruction. It may also lead to standards for education of all learners to accept
accommodations in the workplace. This could create a standard for work-based learning at all
levels of education and the integration of outside agencies in support of the education about
workplace expectations and the levels of executive function needed in real world situations.
Changing educational practice would be the most effective way to impact the large inconsistency
in the employment of individuals with disabilities.

15
Executive function as a factor in the employment of individuals with disabilities may
impact students. This could help them to determine types of jobs that are accepting and
accommodating. This may also motivate students to learn needed skills to be successful. This
connection can also help them develop strategies to overcome the obstacles in place that keep
individuals with disabilities from employment at the level of non-disabled peers. Students
awareness of executive functions in the workplace will allow them better opportunities for
success.
The employment of individuals with disabilities and the connection of executive
functioning will also affect teachers and administrators. This may give them the ability to create
curriculum that targets specific skills and will also create courses and programs to encourage
students with disabilities to develop employment skills in the classroom or in real life situations.
Job coaches would be kept as district employees to support these programs and administration
would have the information to support the development of coursework that will be beneficial to
students with disabilities before they enter the workforce. The development of these changes by
teachers and administrators will positively affect the employment of individuals with disabilities.
I will use the information from this paper in my own practice. The results will contribute
to the creation of a curriculum that addresses executive functions in classroom and vocational
settings. I hope to help students focus on outcomes of their future beyond their time in a school
building.
This research may have an array of implications for educational practice, students,
teachers and administrators. The development of these changes will affect the lives of many
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individuals with disabilities. I hope that with continued discussion and education, the scope and
the duration of employment will improve.
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Chapter II: Review of the Literature
This paper examines the relations among executive functions and employability. The
specific focus is on students with deficits in executive functions and preparing them for
employment after graduation. In Chapter I, executive functions and employment were introduced
as the principal foci for the paper. The historical trends in studies of executive functions were
described. Two ancillary research foci were promulgated. The effects on executive process
dysfunction on the employment of individuals who have disabilities will be reviewed. Finally,
approaches for improving executive processes and for incorporating them into vocational
environments will be addressed. In Chapter II, research addressing executive functions and
employability that appears in the literature of education and of psychology are reviewed. In
Chapter III, the findings from the analysis are summarized, and the implications of these findings
are described.
Introduction and Overview
Regardless of legislation and programs in place to support them, individuals with
disabilities are historically underempoyed. Those who struggle with executive dysfunction
struggle with planning, organization, self-regulation, and other skills needed to be independent in
completing tasks. This paper examines the effect of executive dysfunction on the employment of
individuals with disabilities and if their limited ability to perform executive functions related to
job duties and need for accommodations is what is hindering their employment. The review is
organized topically. Within each cluster, the individual studies are organized chronologically; the
earliest studies are presented first and then proceed to the later studies.
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Scope of the Review
I searched the Academic Premier database, the Google Scholar database, and the PubMed
database computationally. I used the following descriptors to locate studies. First, I searched
Academic Premier using “Executive Function” and “Employment” search terms. This search
yielded 186 studies. Next, I searched Google Scholar using the search term “executive function
employment” to find 2,080,000 results. To reduce the number of retrieved materials I conducted
a subsequent search using the terms “executive functioning employment disability” as the search
term which brought the number of hits to 280,000. I then searched PubMed using the search
terms “executive function employment” to yield 287 results. I used bibliographic branching to
locate fugitive studies. This method revealed six (6) additional studies.
Executive Functions (EF) and Employment: An Introduction
The development of executive functions starts in childhood and adolescence. While few
studies link the effects of the EF of children on employability, myriad studies examine the
relationship of EF and adaptive behaviors (AB). Adaptive behaviors include age-appropriate
conceptual, daily living, communication, and social skills that will help the individual function
independently. Executive functioning has been associated with deficits in communication, play
and social relationships (Gilotty et al., 2002). The EF of initiation and working memory
positively corelate with the AB of communication and socialization. The development of these
skills at a young age could be a predictor of the level of independence and hence, the
employability of these children as adults. Early intervention skills may increase the success of
these individuals later in life (Gilotty et al., 2002).
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Parents and teachers may disagree about which executive function skills are necessary for
a student be successful in school. Sabat et al. (2020) investigated the difference between the
functioning requirements in the home and those at school after reports emerged where parents
rated the needs of a child with Down Syndrome (DS) higher in working memory while their
teachers rated higher needs in the areas of inhibition and flexibility. “In the home environment,
since activities and expectations are different, it is possible that the individual with DS follows
predictable and repetitive patterns of behaviour and gets more support from others, in order to
accomplish everyday tasks, lessening the need to rely on EF” (Sabat et al., 2020, p. 7). This is in
contrast to school settings where change is more frequent and the need for EF and AB such as
flexibility and inhibition. This led to finding a stronger correlation between teacher reported EF
and AB than parent reported EF and AB. “One possible explanation is that EFs are required
during novel activities and situations thus they are a more needed cognitive ability to be accessed
during school activities, which are characterized by continuous learning of new concepts and
skills, compared to the more predictable and routine adaptive skills expected in a home setting”
(Sabat et al., 2020, p. 7). According to Perna et al. (2012), executive functions, employment,
drive, managing finances, and living independently are strongly related.
Executive functioning skills are also a predictor of academic achievement, specifically in
math and math problem solving (Zelazo & Carlson 2020). Problem solving is a skill needed
throughout an individual’s lifetime, and it is strengthened in classes like math that enhance
critical thinking skills. Interventions developed by Zelazo and Carlson (2020) were scaffolded
training, mitigation of stressors, training hot and cold EF skills, adding reflective metacognitive
training, and generalizing these skills across domains.
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Adults with Down Syndrome have been employed in multiple different settings for a long
period of time. Just like their adolescent counterparts, EF and AB are vital in ensuring their
employment. Tomaszewski et al. (2018) conducted a study in Denver that included adults with
Down Syndrome with similar education, but different employment backgrounds. This resulted in
the conclusion that working memory is linked to employability.
Executive functions have been studies extensively in individuals on the Autism Spectrum
(ASD). Executive functioning can be subdivided into “hot” and “cold” where cold executive
functions are associated with the dorsolateral pre-frontal cortical regions and include planning,
cognitive flexibility, working memory, behavioral monitoring, and inhibition and hot executive
functions are mediated by the ventromedial and orbito-frontal cortices, which support behaviors
that require emotional awareness and regulation, empathy, and theory of mind (Zimmerman et
al., 2016). Zimmerman and his associates sought to determine the independence of deficits in hot
and cold executive functions for high-functioning adults with ASD. In this study, 40 control
participants were matched to 42 high-functioning individuals with ASD on the basis of gender,
age, and years of education. They were given multiple screeners including: Ritvo Autism
Asperger’s diagnostic scale—revised (RAADS), Wechsler abbreviated scale of intelligence
(WASI), Wechsler individual achievement test-third edition (WIAT III), depression, anxiety, and
stress scales-21 (DASS-21), Hayling sentence completion test, letter number sequencing (LNS
component of WASI), and the awareness of social-inference test-revised (TASIT). The results of
the tests were compared against the employment status and disability status of the experimental
and control groups. The researchers concluded that the ASD group demonstrated deficits in
making social inferences relative to controls that were independent of impairments in cold
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executive function. Specifically, the independence of deficits in social cognition and working
memory and response initiation and suppression highlights the need for comprehensive
assessment of hot and cold executive functions to aid diagnosis and inform interventions. The
finding that working memory and response initiation and suppression skills contribute to the
ability to recognize emotions and make social inferences suggests the likely value of targeting
both hot and cold executive function impairments in interventions. The takeaway from this study
was their impairments in emotion recognition and social inference were independent of deficits
in working memory and response initiation and suppression.
Predictors of employment status are important to pinpoint in adults with disabilities. Ohl
et al. (2017) conducted a study that sought to shed light on the issues of unemployment and
underemployment in adults with ASD in the United States in relation to the general population.
They used an online survey to conduct their research which resulted in the participation of 254
adults with ASD. Of these, 66% were employed and 38% were unemployed. The vast majority
did not receive any job assistance. “Participants who disclosed their ASD diagnosis to their
employer were more than three times as likely to be employed than those who did not disclose”
(Ohl et al., 2017). The study concluded that disability disclosure and education level were factors
that contributed to employment status in adults with ASD.
Self-perception can predict success in many different populations. Woolard and
colleagues (2021) investigated the associations between perceived social anxiety, perceived and
objective executive function, and perceived social and work functioning in a sample of autistic
people. Social anxiety and unemployment have been reported by adults with ASD, and thus,
researchers were looking at the way anxiety or other cognitive processes might affect autistic
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peoples’ ability to socialize and succeed in getting and keeping jobs. EF difficulties have also
been shown to be a predictor of adaptive ability (the ability to function independently), over and
above intellectual functioning or autism symptom severity. In particular, the ability to initiate
tasks is predictive of the ability of individuals with ASD to socialize and communicate with
others more effectively (Gilotty et al., 2002). Both of these skill sets are important in a
workplace context.
Executive functions and employability have been associated across an array of clinical
populations such as multiple sclerosis or people born with cognitive impairment. These groups
display poorer work functioning. However, some have argued that it is important to consider
both perceived (self-report) and objective measures of EF in order to account for potential bias in
self-report measures. Negative perception of social and work functioning is significantly
associated with poorer work outcomes, which can include beginning employment, leave taking
and termination. Participatns we given several rating scales including: Work and Social
Adjustment Scale (WSAS); Liebowitz Social Anxiety Scale (LSAS); Behavior Rating Inventory
of Executive Function (BRIEF-A); Depression Anxiety Stress Scales (DASS-21); Rapid Visual
Processing Test (RVP). Participants who were employed and were not employed did not differ
significantly in relation to their self-reported scores. The final model demonstrated that increases
on the BRIEF-A Metacognition Index and the LSAS significantly predicted increases in scores
on the WSAS total score. In particular, participants who rated their functioning as poorer also
reported poorer metacognition, including difficulty with initiating activities, generating problemsolving ideas, sustaining working memory, and planning and organizing activities. The more
severe the social anxiety and perceived difficulties in metacognition EF, the poorer participants
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perceived their own social and work functioning. As perceived work functioning has been
associated with poorer work outcomes, their findings suggest that social anxiety and everyday
EF might be two potential targets to support autistic individual’s ability to gain and sustain
employment. Previous studies investigating employment interventions within autistic
populations have focused on job coaching and supported work placement (Taylor et al., 2012).
Yet, no interventions within autism research have previously implemented a combination of
anxiety focused therapies with vocational and social interventions, nor have any focused on
improving EF. Individuals with multiple sclerosis (MS) experience unemployment even with low
levels of physical disability. Clemens and Langdon (2018) sought to find the connection between
“invisible” symptoms, such as cognitive impairment, and unemployment in individuals with MS.
Their definition of cognitive impairment included information processing speed, immediate
recall, delayed recall, and executive function.
Executive functioning skills are impacted in those who have an acquired brain injury.
Perna et al. (2012) sought to find if neuropsychological executive function measures may be able
to predict daily-living skills. Their defined instrumental activities of daily living included
employment, money management, driving, and maintaining a residence. “Life skills and adaptive
behavior in individuals who have brain injuries have been heavily researched, with employment
status often being significantly affected” (Perna et al., 2012). Individuals who worked full-time
or part-time without supports had higher mean scores on executive function measures. The EF of
working memory and processing speed had significant impact of the daily living skills of money
management, driving, living independently and employment. It was found that impairments in
executive functioning, even very mild, can significantly effect an individual's ability to
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efficiently return to previous community settings/activities after a brain injury. Results suggest
individuals who drive, manage their finances, and live independently tend to have higher
executive function test scores. This study’s findings suggest that some measures of executive
functioning (working memory and processing speed) are highly related to independence in dailyliving skills.
Veterans with bipolar disorders suffer from impairments to their functional skills, this can
include unemployment. Altshuler et al. (2007) assessed the association between neurocognitive
function and occupational function where occupational function was measured by employment
status. Executive function was assessed using a 22-item version of the Executive Interview
(EXIT).
The EXIT contains items that tap into a variety of executive cognitive domains, including
perseveration, response set-switching, generation de novo of stories, generation of word
lists, and executing tasks during interference. Clearly, such cognitive tasks may be quite
relevant to adequate performance of work-related task (Altshuler et al., 2007).
It was found that individuals whos executive function was measured as “poor”on the EXIT were
more likely to be unemployed. The EXIT scores in this study were a significant predictor of
employment. Koene et al. (2022) found that diminished executive functions and self-regulation
persist in indivduals with bipolar disorder and are predictive of diminished occupational
functioning. Many bipolar indivduals, despite achieving clinical recovery, still experience
functional impairments in the area of employment and occupational functioning, indicated by
high unemployment numbers and reported difficulties at work by bipolar individuals.
Occupational functioning can be categorized into work participation and work functioning. The

25
executive functions of verbal memory, processing speed, and attention tend to be the most
common neurocognitive functions associated in the relationship between executive functioning
and occupational functioning in bipolar disorder.
Individuals with disabilities face prejudice and discrimination in the workplace before
they are even hired for a job. Bricout and Bentley (2000) had employers rate hypothetical
employees’ applications based on their employability and suitability for an administrative
assistant position. The “applicants” all had various physical and psychological disabilities.
Employers evaluated job applicants' employment-related traits, such as motivation, performance,
reliability, and effectiveness and made a hypothetical hiring decision. This study found that to
assess negative employer perceptions on the employment of people with disabilities was to
compare employability ratings of disabled and nondisabled job candidates who are equally
qualified to perform the job for which they are applying. Results implied that employer
perceptions may impact hiring discrimination. The unanticipated finding by Bricout and Bentley
(2000) that physical and psychiatric disabilities were rated substantially the same was contrary to
the anticipated higher employability rating of physical disabilities over psychiatric disabilities.
Another possible explanation for the low employment rate is that employers are reluctant to hire
people with disabilities because of the perceived risk associated with hiring an individual who
may require costly supports or lag behind in productivity. Other potential barriers to employment
include: negative employer expectations, biases, or attitudes toward the employment of
individuals with disabilities.
Inconsistent court interpretations of ADA’s “reasonable accommodations” have led to
confusion for employers regarding what actually is a disability, what are appropriate
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accommodations, and how mitigating circumstances might enter into any employment decision
because of the fear of lawsuits if misinterpeted. Well-meaning efforts to make a culture
supportive of disability actually can force the ‘outing’ of individuals with disabilities. This is an
issue because these individuals may not want to be singled out based on their status.
Administrators report concerns related to the cost of accommodations. Studies report that much
of the bias against individuals with disabilites is associated with a lack of experience and
understanding of disability issues. Also, because of the different manifestations for each
disability, there can be different forms of accommodation for each individual regardless of the
“same” disability.
An individual’s disability visibility and/or level of severity in the workplace can be a
source of discrimination as well. Many disabilities are invisible to employers. Some disabilities
are easily managed through medication and therefore any symptoms are mitigated. Other
disabilities may not even have symptoms that can be observed by others unless symptoms are not
managed. Mitigation could “eliminate” a disability, but could lead to the denial of requests for
reasonable accommodation to to alleviate problems when symptoms are not mitigated. This is a
confusing area for employers and individuals with disabilities. In many cases individuals who
need help, do not ask for it. Individuals can be hesitant to ask for accommodation because they
fear of negative perceptions relating to their work behavior or performance. In some cases, the
individual may be trying strategies to mitigate their symptoms that they hope may “hide” their
need for assistance. As a result, the employer does not know that the individual has a disability
that could interfere with their work performance. This could lead to negative attributions about
poor performance where the person is perceived as incompetent rather than the person needs
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accommodation and could lead to termination. Also some research indicates an employee who
repeatedly asks for accommodation may be viewed as imposing on the organization. Employers
are often discouraged from having to do any type of accommodation to employ an individual
with a disability, however, these accommodations are typically very easy and low cost.
Recommendations by Markel and Barclay (2009) included that not only does an employer need
to create a supportive work environment for the individual with disabilities, but also the
individual with disabilities must also work with the employer to help them gain an appropriate
understanding of accommodations in the workplace to encourage success unique to their
disability and position.
Table 1 summarizes studies investigating executive function deficits and employability
across different categories of disability.
Table 1
Studies Investigating Executive Function Deficits for Categories of Disability
Authors
Perna, R., Loughan, A. R., & Talka,
K. (2012).
Sabat, C., Arango, P., Tassé, M. J., &
Tenorio, M. (2020).
Zelazo, P. D., & Carlson, S. M.
(2020).

Bricout, J. D. & Bentley, K. J. (2000)

Mawhood, L., & Howlin, P. (1999).
Tomaszewski, B., Fidler, D.,
Talapatra, D., & Riley, K. (2018).

Topics
Adults with an acquired brain injury
Neuropsychological executive function measures may be able to predict
daily living skills.
Adolescents with Downs syndrome
Relation between executive function (working memory, inhibition,
flexibility) and adaptive behavior at school and home settings
Children
neurodevelopment of executive function skills in relation to academic
achievement
training and intervention
Employers rate hypothetical employees
-employability
-suitability for admin assistant position
Applicants with physical and psychiatric disabilites
2 year supported employment project for high-functioning adults with
autism.
Adults with Downs syndrome
Working memory linked to employability
Adaptive behaviour, executive function and employment
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Table 1 (continued)
Altshuler, L., Tekell, J., Biswas, K.,
Kilbourne, A. M., Evans, D., Tang,
D., & Bauer, M. S. (2007).
Clemens, & Langdon, D. (2018).
Zimmerman, D. L., Ownsworth, T.,
O'Donovan, A., Roberts, J., & Gullo,
M. J. (2016).

Veterans with bipolar disorder
Executive function and employment status
Adults with Multiple Sclerosis
cognition relate to employment
Adults with autism spectrum disorder
Hot and Cold Executive Function Deficits

Cartwright, K. A., Lecomte, T.,
Corbière, M., & Lysaker, P. (2020).

Adults with severe mental illness
Supported employment
complex relationship between work and the various facets of selfnarratives

Woolard, A., Stratton, E., Demetriou,
E. A., Boulton, K. A., Pellicano, E.,
Glozier, N., Gibbs, V., Rogerson, N.,
Quinn, P., Hickie, I. B., & Guastella,
A. J. (2021).
Markel, K. S., & Barclay, L. A.
(2009).

Adults with autism spectrum disorder
Self-perception of social anxiety and executive function
Negative perceptions lead to negative work outcomes

Gilotty, L., Kenworthy, L., Sirian, L.,
Black, D. O., & Wagner, A. E.
(2002).
Ohl, A., Grice Sheff, M., Small, S.,
Nguyen, J., Paskor, K., & Zanjirian,
A. (2017).

Disabilities have different manifestations wherein each individual’s
workplace accommodation is customized to that person’s needs and the
organization’s context.
microinequities occur that can result in less than optimal vocational
functioning
Adults with autism spectrum disorder
Relationship between adaptive behaviors and executive functions
Adults with autism spectrum disorder
Predictors of employment status

Koene, J., Zyto, S., van der Stel, J.,
van Lang, N., Ammeraal, M., Kupka,
r. W., & van weeghel, J. (2022)

Adults with bipolar disorder
Relationship between executive functioning and occupational
functioning

Ware, A. L., Crocker, N., O'Brien, J.
W., Deweese, B. N., Roesch, S. C.,
Coles, C. D., Kable, J. A., May, P.
A., Kalberg, W. O., Sowell, E. R.,
Jones, K. L., Riley, E. P., Mattson, S.
N., & CIFASD (2012).

Children with fetal alcohol syndrome or ADHD have lower executive
functions and adaptive behaviors

In sum, the research shows executive functions are related to employment of individuals
with disabilites. Not only do executive functions affect adaptive behavior in adolecents and
adults, but also affect their ability to function in a workplace without accommodation. The need
for accommodation, even for “invisible” disabilites or disabilities that have been mitigated by
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medication or otherwise, is still a prevelant issue that must be addressed by emploees and
employers alike. Executive functions such as working memory, initiation, and self-regulation
affect an individuals ability to attain and maintain employment that mtches their ability level.
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Chapter 3: Summary and Interpretation
The effect of an individual’s disability in executive functioning skills on their
employability status has been explored by numerous researchers in education and psychology.
Executive functions are defined as higher order cognitive functions that allow individuals to
plan, to initiate behavior, and to monitor the effects of their behaviors (Lezak et al., 2012).
“Executive function skills increase our potential for economic success because we are better
organized, able to solve problems that require planning, and prepared to adjust to changing
circumstances” (Center for the Developing Child, 2012). Individuals with disabilities are
employed statistically less than their non-disabled counterparts. Current and past studies have
shown individuals with mental or cognitive disabilities have had worse employment outcomes
than individuals with physical disabilities, regardless of occupation or type of employment. The
percent of the population that is employed who are persons with a disability was 17.9% in 2020
while the ratio for those without a disability was 61.8%.
I sought to answer the question on if an individual’s executive dysfunctions and their
potential need for accommodation in the workplace affected their ability to attain and maintain
gainful employment that matched with their ability level. I also wanted to look for answers about
what skills should be taught and practiced by adolescents or individuals who have not yet entered
the workforce to increase their chances of successful employment. The answers to these
questions would affect students, teachers, administrators and educational practice.
A connection was made between adaptive behaviors and executive functions in children
and adolescents with disabilities. This is important to note, because employment skills or
occupational functioning can be defined as an adaptive behavior. In the younger population,
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executive functioning skills such as working memory, initiation, processing speed, and flexibility
were connected to poorer adaptive behavior outcomes in the school environment and at home.
One study reported the difference between the executive functions needed in school and how
they differ from the functions needed at home (Sabat et al., 2020). This was attributed to the
routine nature of home life as opposed to the ever-changing demands placed on students at
school.
When looking at studies of adults and the connection between their employment and
disability, if was found that many similar executive functions affect the occupational functioning
of adults. This included working memory, initiation, processing speed, and self-regulation.
Needs in these areas could be considered “invisible” disabilities and could negatively affect
employer’s perception of the individual’s work skills if the proper accommodations weren’t in
place. The problem seen in these situations is that some individuals with disabilities do not know
how to ask for accommodations in the workplace. Those who do might not want to for fear of
standing out as having a disability because of “special” accommodations. This is also an effect of
the individuals ability to self-advocate which is a skill that needs to be taught and practiced
throughout their lives in several different settings.
Students who have been identified with executive functioning deficits should receive
direct instruction on what those deficits are and strategies to mitigate them. Most executive
functioning skills can be taught in a classroom setting, but students will need to generalize these
skills across settings and in environments in which they are not comfortable. Direct teaching of
planning, organization, time management, task initiation, working memory, attention, flexibility,
self-control, and perseverance thought a student’s educational career could set them up for great
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success in their future, specifically in employment where they seek out employees who have
“soft skills” that aren’t easily taught on-the-job.
The implication of these findings for teachers and schools is the need to develop and
implement a curriculum that teaches these skills. Does that mean it should be a standalone
special education class taught by special educators? Should these skills be taught to all students
and how would an administration go about implementing that across subject areas? It is true that
teachers have been indirectly teaching these skills to students for many years, but the need for
direct instruction seems to be vital for students with executive dysfunctions. Not all students
have their skills evaluated early, and this can cause them to struggle and develop low self-esteem
because of their poor academic performance. This places the burden on the teachers of these lateidentified students to build them back up to a place where they can be successful.
These findings of the effect of executive function on the employment of individuals with
disabilities should influence broader educational practice. It can create standards for the
education of all learners so they will accept accommodations in the workplace. A standard workbased learning curriculum should begin at younger grade levels. This could lead to outside
agencies in supporting the education of students about expectations in the workplace and the
executive functions needed in real world situations. This could help students to determine jobs
that are accepting and accommodating and help them with goal setting.
In conclusion, research compiled to investigate the connection between executive
functions and employment supports the notion that executive functioning skills do have an effect
on the employability of individuals with disabilities. The findings of this analysis should affect
educational practice because the goal of education should be that the student is successful in the
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real world. Teaching executive functioning skills beginning in adolescence should become
standard practice if the goal is to lessen the employment gap between the disabled and nondisabled.
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